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MCC Melody API Reference for AVR® MCUs
27 7 27 8% B5EH (100%)

EEEE

MicrocHIP
AVR

HiEZ HBEREEEE EEEE

RIFHEE (96 9)

° % Syllabus
° % Reference to PIC Microcontrollers
w» MCC Melody API Ref

° D3 AVR Getting Started Use Cases (2 %)
w» MCC Melody UART Driver
I ° % Relevant Links I
° 3 FPrintf with Variable Counter (4 43)
° D3 Write String (4 9)
° I Control Commands (3 43)
° @ Interrupt Driven Comms (4 43)

Mirror Back Typed Characters (4 7)

° % Relevant Links

|
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https://onlinedocs.microchip.com/oxy/GUID-41EA2496-1EE8-4319-A387-9EC9318EF178-en-US-20/GUID-F7F7BDF5-134D-4F8A-B6A7-D368C8DDA312.html

Which MCU is most suitable for my Project ??

o

MICROCHIP

PIC32CM2532LE00048
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/,%{E_[ 3872 Microchip AVR® MCU and PIC®MCU?
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* Portfolio Flexibility
* System Flexibility
* Chip-Level Flexibility
* Purchase Flexibility
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Microchip MCUs : A Product for Every Need

2000+ Products — Broadest Portfolio — Unified Comprehensive Ecosystem

8-/16-/32-bit MCU Portfolio
" 6 pins — 288 pins

= 8 DMIPS — 600 DMIPS

= 0.5KB - 2048KB Flash

tinyAVR
megaAVR

8-bit MCU Stronghold:
* PIC: 28 pins and below
* AVR: 24-48 pins
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AVR’® Microcontrollers &1
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AVR® Microcontrollers — ZEREE R AR T B2
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AVR® MCU HY#EFI 2218
mA On-Chip Debug

Program Counter

milld Custom Logic
12C

32 general 1A

purpose

Registers Sl

Timers

ALU

RTC/PIT

AVR CPU

Event System
-

Data Bus

PTC DAC

|/O Ports

Analog Comparator g\ MICROCHIP



AVR® CPU Architecture

Program

Register file
J Counter

R31 (ZH) R30 (ZL)

R29 (YH) R28 (YL)

R27 (XH) R26 (XL)
R25 R24
R23 R22
R21 R20
R19 R18
R17 R16 Flash Program
R15 R14
R13 R12 B ER
R11 R10
R9 R8
R7 R6
R5 R4
R3 R2
R1 RO

Instruction

Register

Instruction
Decode

Stack Data Memory
Pointer

Status
Register
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AVR® CPU Hy Arithmetic Logic Unit (ALU)
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AVR® CPU El’] Single Level Pipeline

BRE—EEe<o - FEEUEDANNITE N —ERE<SHRNOLIER—E

<5 Bk 238 B 52 BX
| T1 | T2 | T3 | T4
: : : :

CLK_CPU _:/ \ E/ }\ i/ \ !/ \

Fetch Instruction 1 >< Ingtructs D< Instruction 3 >< Instruction 4
l - : :
Execute : < Inbtructi D< Instruction 2 !>< Instruction 3

I |
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32 General Purpose Registers

e AVR ZEIH7FH 32 {H 8-bit iF FHH {723
v MEYE K =HY Accumulator
v %BTLM)&% ALU HHE(7HY
v QL A g R D BRI
o 3 reglster pairs act as 16-bit data pointers

v Instruction for auto increment, decrement and
displacement

v Enabling efficient address calculations
e Separate Program Stack Pointer

v Separate stacks for return addresses and local
variables

e Z Pointer suited for look up tables and
indirect jump

e Direct address of up to 64K
v With optional extension to 20-bit (2M)

RO

R1
R2

X Pointer R26
R27
Y Pointer R28
R29

Z Pointer R3O
R31

-
-
-
-
-
-
-

XL

XH

YL

YH

ZL

ZH
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AVR® MCU Architecture — fix{£HY Code Density

Compact code leaves more room for data storage, lowers cost

* Architecture designed for C language

* 32 general registers

* C-like addressing modes

* 16- and 32-bit arithmetic support

* Variables on the C stack can be manipulated
* Linear address maps

Example of code sizes [bytes]

Code AVR STM3 MSP430
8-bit Matrix 126 134 86
8-bit Math o6 67 178
8-bit Switch 102 168 198

Total 284 369 462

@ MICROCHIP



AVR® & PIC® MCUES

Intelligent Analog
Sensor Interfacing & Signal Conditioning

Waveform Control
PWM Drive & Waveform Generation

Timing & Measurements

Signal Measurement with Timing &
Counter Control

Logic & Math
Customizable Logic & Math Functions

Safety & Monitoring
Hardware Monitoring & Fault Detection

Communications
Wired, Wireless & Encryption

User Interface

Capacitive Touch Sensing & LCD Control

Low Power & System Flexibility
Low Power Technologies, Peripheral &

Interconnects

-

Eh

==

ENNERE

8-bit PIC® and AVR ® Microcontrollers

Memory
Direct Memory Configurable
Input Capture Access Controller Custom Logic

8-/10-/12-bit
ADC

ADC with Gain Stage

ADC

with Computation*

Comparators

High Speed
Comparators*

Operational
Amplifiers*

Ramp Generator*

Slope
Compensation*

Voltage
Reference

Zero Cross
Detect*

High Current
110*

TEMP . Math
Indicator/Sensor Brown-Out Detection IRCOM

(Enhanced) Capture/
Compare/ PWM

Complementary

Output Generator

Complementary
Waveform Generator

Data Signal
Modulator

Numerically
Ctld Oscillator

Programmable

Switch Mode Cntir

10b/12b/16b PWM

eXtreme Low Power
—— QUAadrature Decoder XLP Technology

Waveform Extension
Clock Failure
Detection

Cyclical
Redundancy Check

Hardware
Limit Timer

Anqular Timer High Endurance Configurable
I Flash (Data) Logic Cell
Crypto Engine
Event System AES/DES

CAN
(E)USART

Charge Time
Measurement

RTCI/C

Signal
Measurement Timer

8-/112-/16-/20-/24-bit
Timers

Output Compare

IDLE & DOZE
Peripheral Module
Disable
Peripheral Pin
Select

picoPower

. External Bus
: Peripheral Touch Hardware
Windowed WDT Controller Multiply

ETHERNET
MAC

12C/TWI

LIN

Keelog®
Sub-GHz RF

Crystal Free USB

Full-Speed USB
Device wiw/o OTG
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AVR® MCU H,4

1%

Intelligent Analog
Sensor Interfacing & Signal Conditioning

8-/10-/12-bit
ADC

ADC with Gain Stage

High Speed
Comparators*

Operational
Amplifiers*

Ramp Generator*

Slope
Compensation*

Voltage
Reference

Zero Cross
Detect*
High Current
1/0*

TEMP
Indicator/Sensor

ADC
with Computation* §
=
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AVR® DA Product Family #2585

 AVR® CPU * Key Features
24 MHz @ 1.8V to 5.5V - fHE 24 MIPS 12-bit differential ADC
* 10-bit DAC
Memory * Analog Comparators w/individual DACREF
° 32KB—128KB Flash « Zero Cross Detectors

* 4KB - 16KB SRAM * Configurable Custom Logic (CCL)
* 512B EEPROM
* Event System

Pin and Packages T USART, 5PL TWI
- 28 to 64 pins * 16- and 12-bit Timer/Counters

- SPDIP, SSOP, SOIC, TQFP, VQFN * Peripheral Touch Controller (PTC)

° Temperature Grade I BRRRRRRRRRRENRN]
* Standard: -40°C to 85°C
* Extended: -40°Cto 125°C

MICROCHIP
AVR128DA64

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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AVR DA Microcontrollers E&51|3=

Messaging

Our first Next-Generation AVR MCU with high pin
count and high memory to extend the existing
portfolio. Offering integrated analog CIPs with
high Flash-to-SRAM ratio, which enables Real-
Time Control, Connectivity, HMI and Safety Critical
Applications.

A

32KB/4KB

v

28-pin 32-pin 48-pin 64-pin
SOIC TQFP TQFP TQFP
SSOP VQFN VQFN QFN

SPDIP

N\ O N N O W W
Functional N\
Safety Ready \

A N . O N N \

Features

Functional-Safety Ready at launch!
22ch 12bit Differential ADC (130Ksps)
10-bit DAC

3x Analog Comparators

3x Zero Cross Detectors

Configurable Custom Logic (CCL)
Peripheral Touch Controller (PTC)
10ch Event System

Cyclic Redundancy Check (CRC) Scan
6x EUSART + 2xSPI + 2x12C

ﬁ'\ MICROCHIP



AVR128DA %%1] Flash Memory N Efass

AVR128DA28
AVR128DA32

AVR128DAA48
AVR128DA64

Size

Page size

Number of pages

Start address in data space

Start address in code space

128 KB
512B
256
0x8000
0x0

@ MICROCHIP



AVR® DA MCU Memory Map

0x00000

0x18000

Ox1FFFF

Code space

Flash code
128 KB

Data space

/O Memory

LOCK 0x1040-0x104F

FUSE 0x1050-0x107F

USERROW 0x1080-0x10FF

SIGROW 0x1100-0x13FF

EEPROM
512 Bytes

0x1400-0x15FF

|
(Reserved) : 0x1600-0x3FF,
I

0x4000-@x7FFF

In-System Reprogrammable

Flash
32 KB

0x8000-0xFFFF

Single-Cycle /O Registers

0x0000-0x003F

Extended 1/O Registers 0x0040-0x103F

Each 32 KB section from
Flash memory can be
mapped into the data
memory space and will be
accessible with LD/ST
instructions
B The entire Flash memory
space can be also accessed
with LPM/SPM instruction

\ MicROCHIP
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AVR® DA Family FBE[E]

EEPROM In-system Self-Programming Flash
512B (Non-Volatile) Memory NVMCTRL
10K Erase/Write Cycles 128KB / 64KB / 32KB

1x 10-bit DACs

Data Memory (RAM) AV R® C P U CRC 3x Analog Comparators (AC)

4KB / 8KB / 16KB Cyclic Redundancy Check «  w/ Window Compare Function
+ w/ Individual DAC Reverence (DACREF

Clock Generation
OSC32M, PLL48M, OSC32K, XOSC32K,
EXTCLK

ANALOG

Detectors / References UPDI 4 1x 12-bit 130 ksps ADC with gain ’
RST, POR, Bandgap, BOD, VLM Unified Program and Debug Interface N - Upto 22 channels

7
3x Zero Cross Detectors (ZCD
System Management WWDT RTC N\ (250 ’

RSTCTRL, CLKCTRL, SLPCTRL Windowed Watchdog Timer 16-bit Real Time Counter

iy i Peripheral Touch Controller (PTC)
Dlgltal Pe”pherals 4 * Up to 46 self-cap channels

Up to 529 mutual cap channels

1x CCL
. 2x TCA 5x TCB 1xTCD
Conflgulr_abl_e custom 6x USART 2x SPI 2x TWI 16-bit Timer/Counter A 16-bit Timer/Counter B 12-bit Timer/Counter D
0ogic

The block diagram is showing the maximum numbers of peripherals and memory. @ MICROCHIP



AVR® MCU Family Portfolio Overview

Flash
128 KB

64 KB

48 KB

32 KB

16 KB

8 KB

4 KB

2 KB

24

ATtiny412

ATtiny1614

ATtiny3216

ATtiny1616

|[ AVR128DA28 |

AVR128DB28

| AVR128DA32 | [ AVR128DA48 ] [ AVR128DA64 ]:

_—
AVR128DB32 AVR128DB48 AVR128DB64

[ AVR64DA28 ]

[ AVR64DA32 ] [ AVR64DA48 ] [ AVR64DA64 ]

AVR64DB28

AVR64DB32 AVR64DB48 AVR64DB64

[[ ATmega4808 ]

[ ATmega4808 ]] [ ATmega4809 ]

ATtiny3217 [ AVR32DA28 ]

ATtiny1617

[ AVR32DA32 ] [ AVR32DA48 ]

AVR32DB28

AVR32DB32 AVR32DB48

[[ ATmega3208 ]

[ ATmega3208 ]] [ ATmega3209 ]

[ ATtiny1604 ] [ ATtiny1606 ] [ ATtiny1607 ] [[ ATmegal608 ]

[ ATmegal608 ]][ ATmegal609 ]

ATtiny814

ATtiny816

ATtiny817

[

ATtiny804

)

ATtiny414

[ ATtiny806 ] [ ATtiny807 ] [[ ATmega808 ]

tiny416

fr—

ATtiny402

)

[

ATtiny404

)

[

ATtiny406

)

ATtiny212

ATtiny214

[

ATtiny202

)

[

ATtiny204

)

ATtiny417

| ATmegag0s ]] | ATmegagos |

AVR DA family:
PTC, 12-bit diff ADC,
DAC, TCD, ZCD

AVR DB family:
OPAMPs

Multivoltage 10
12-bit diff ADC,
DAC, TCD, ZCD

megaAVR 0-family
Feature optimized

tinyAVR 1-family

PTC, DAC, TCD

tinyAVR 0-family
Feature optimized

8

14

20

24

32 48 ' 64 Pins

ﬁ'\ MICROCHIP



AVR® DA Part Number B 4 5 £ {51
AVR[Memory][Family][Pincount][media]-[Temp]/[Package style]

* Example 1: * Example 2
* AVR128DA64T-I/PT * AVR128DA64-E/PT
* AVR = Architecture * AVR = Architecture
* 128 = Flash Memory * 128 = Flash Memory
* DA = Family * DA = Family
* 64 = Pins * 64 = Pins
* T =Tape&Reel * No letter is bulk media — either
* | =Ind Temp Grade, -40 to 85C Tube or Tray
- PT = TQFP * E = Ext Temp Grade, -40 to 125C
* PT=TQFP

*Automotive part numbers will have a VAO suffix after the package style, e.g. |
s AVR128DA64T-1/PTVAO @Mlcnocmp




| 4

=] BU5EHY AVR® DA MCU PNiZ 1B ILER

_ AVR128/64/32DA28 AVR128/64/32DA32 AVR128/64/32DA48 AVR128/64DA64
28 32 48 64

Pins

GPIO 23 27 41 56
External Interrupts 23 27 41 56
Event System ch. 8 8 10 10
CCL LUTs 4 4 6 8
RTC 1 1 1 1
16-bit Timer/Counter type A (TCA) 1 1 2 2
16-bit Timer/Counter type B (TCB) 3 3 4 5
12-bit Timer/Counter type D (TCD) 1 1 1 1
PWM channels 8 8 12 13
USART 3 3 5 6
SPI 2 2 2 2
TWI / I2C 1 2 2 2
12-bit diff ADC (input pins) 1(10) 1(14) 1(18) 1(22)
10-bit DAC (output buffer) 1 1 1 1
Analog Comparators with DACREF 3 3 3 3
Zero Cross Detectors (ZCD) 1 1 2 3
Peripheral Touch Controller (PTC) (self/mutual cap ch) Yes (18/81) Yes (22/121) Yes (32/256) Yes (46/529)

26 Q\ MICROCHIP



IrHEH HY 8-bit AVR® and PIC® MCU S HYE IS

* Package: 8 /14 /20 / 28 / 48 Pin be used by PIC & AVR - all package sizes in mm
* 8-Pin: SOIC 6x4.9 and DFN 3x3x0.9
* 14-Pin: TSSOP 5x 6.4 and SOIC 6x8.65
* 20-Pin: SSOP 7.8x5.3,S01C 10.3x 12.8, VOFN 4x4 VQFN and VQFN 3x3x0.9
* 28-pin: SPDIP 7.8x34.7, SOIC 10.3x17.5 and SSOP 10.2 x 7.8 mm, VQFN 4x4mm
* 48-pin: TQFP 7x7x1 and VQFN 6x6x0.9

* Extra PIC packages — 16 / 40 / 44Pin
* 16-Pin: VQFN 3x3x0.9,
* 20-Pin: PDIP 7.8x26.2,
* 28-Pin: VQFN 6x6
* 40-Pin: PDIP 15.8x53.2 and VQFN 5x5,
* 44-Pin: TQFP 10x10x1,

* Extra AVR packages — 24 / 32 / 64Pin
* 24-pin: VQFN 4x4 mm (only available in tinyAVR 0/1/2, not planned for future families)
* 32-Pin: TQFP 7x7x1.0mm and VQFN 5x5x0.9mm,
* 64-Pin: TQFP 10x10x1mm64 and QFN 9x9x0.9mm,

@ MICROCHIP
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AVR DB

Messaging

Perfect for edge nodes and as companion device in
complex designs. Feature rich entry level AVR for
new designs. Brings Multi Voltage I/O and memory
scaled for complex interconnected applications or
operating systems.

F 1

128KB/16KB

64KE/SKB

32KB/4KB

L

28-pin 32-pin 48-pin 64-pin
s01C VOFN VOFMN VaFM
550P TAQFpP TarpP TAQFP

SPDIP

Features

Multi-Voltage 1/0 on one port

3x OPAMPs

22ch 12bit Differential ADC (130Ksps)
3x Analog Comparators

3x Zero Cross Detectors

10-bit DAC

6x EUSART + 2xSPI + 2xI12C

10ch Event System

Cyclic Redundancy Check (CRC) Scan
Ext. Crystal with failure detect

@ MICROCHIP



AVR DD Microcontrollers

Messaging Features

Memory and feature rich entry level AVR for new Multi-Voltage 1/0 on one port
designs. Includes the integrated level shifter 27ch 12bit Differential ADC (130Ksps)
peripheral (MVIO) for easy multi-voltage domain 1x Analog Comparators

operation. Perfect device for edge nodes and as a 1x Zero Cross Detectors

companion device in more complex designs. 10-bit DAC

Pin compatible with AVR DA and AVR DB. 1XTCA + 3xTCB + 1xTCD

2x EUSART + 1xSPI + 1xI2C

6 channel Event System

4 CCL LUTs

Cyclic Redundancy Check (CRC) Scan
Ext. Crystal Osc with failure detect

4&

64KB/8KB

32KB/4KB

16KB/2KB

v

14-pin 20-pin 28-pin 32-pin
SoIC SOIC SSOpP VQFN
VQFN SOIC TQFP

SPDIP

@ MICROCHIP



AVR EA Microcontrollers

Messaging

Cost efficient upgrade path from the megaAVR 0-
family, offering more analog to support sensor
node applications in noisy and harsh environments
and secondary safety monitoring in larger systems.

2to 32 KB 32 to 64 KB

Analog

64KB/6KE

AVR EA

32KB/AKB

16KE/2KB

SKB/1KB

28-pin 32-pin 48-pin
WQFN TQFP TQFP
S50P VaFN VaFN
SPDIP

8 to 24 28 t0 48 Pins

Features

e 12-bit differential ADC with Computation
* Programmable Gain Amplifier, up to 16x

e 3x USART +12C +SPI

e Configurable Custom Logic (CCL)

e 2x Analog Comparator w/internal DACREF
e 1x 10-bit DAC (output)

e 8 channel Event System

e Cyclic Redundancy Check (CRC) Scan

* 6x 16-bit Timer/Counters

* High speed external crystal oscillator

(XOSCHF)

* Clock Failure Detection (CFD)
* Flash memory with dedicated RWW section.

@ MICROCHIP



tinyAVR 2 Microcontrollers

Messaging Features

Designed to meet the requirements of small signal 12-bit differential ADC with Computation (375 Ksps)
sensor node applications, sensors in noisy and Programmable Gain Amplifier, up to 16x

harsh environments and secondary safety 2x USART +I2C +SPI

monitoring by introducing a highly flexible 12-bit Configurable Custom Logic (CCL)

differential ADC with computation and 1x Analog Comparator w/ internal DACREF

Programmable Gain Amplifier (PGA). 6 channel Event System

1 Cyclic Redundancy Check (CRC) Scan
3x 16-bit Timer/Counters

Functional Safety Ready

32KB/2KB

16KB/2KB

8KB/1KB

4KB/512B

v

14-pin 20-pin 24-pin
TSSOP SSOP VQFN
SOIC SOIC

VQFN

@ MICROCHIP
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Simplified Software Development
PIC® MCU and AVR® MCU

XFRESS CONFIGURATOR X IDE
Support for All PICs & All New AVRs
Communit Code Development _
y Generation Environment
' : ~y”
% Atmel START sl osd g
E/?S:Zrégxgesﬁquan Ever % Q
ARDUINO o :

No plans for EOL. Support for All AVRs.

c\ MICROCHIP



Easy & Fast GUI Configuration Tools

MCC & START

e Configure MCU peripherals in minutes!
* MCC supports 8-/16-bit PIC and new 8-bit AVR MCUs
* START supports 8-bit AVR MCUs

e Generates optimized C code
 Minimizes reliance on datasheet

* FREE. Try them today by clicking the links below.

CODE
CONFIGURATOR

.

www.microchip.com/mcc

Q MICROCHIP

STUDIO

FOR AVR® AND
SAM DEVICES

:@:

start.atmel.com @MlCROCHIP


../../start.atmel.com
http://www.microchip.com/mcc

Microchip MCU Bg3&HY 31

CONFIGURATOR

COMPILER
s o T

MPLAB X INTEGRATED

DEVELOPMENT Available as free, unrestricted-use MPLAB Code Configurator
ENVIRDNMENT {IDE} d@WﬂlDadS, aur a'.lf..rard_w'irlr-lir-lg LU p[:}DrtS E-l]it, 16-bit and 32-hit
MPLAB® XC C Compilers are PIC® microcontrollers. MCC is
MPLAB® X Integrated comprehensive solutions for your incorporated into both the
Development Environment (IDE) is project’s software development. downloadable MPLAB X Integrated

Development Environment (IDE)

an expandable, highly configurable
and the cloud-based MPLAB...

software program that
incorporates powerful tools to
help you discover, configure,
develop, debug and qualify...

Learn More Learn More Learn More

ﬁ'\ MICROCHIP
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PICxiT5

IN=CIRCUIT DEBUGGER

-

@ MICROCHIP
v

MPLAB® PICkit™ 5 In-Circuit
Debugger

™ Add to Cart W Add to Cart

A\ MicrocHie

@ MicRocHIP

MPLAB® ICD 5 In-Circuit
Debugger/Programmer

MPLAB® ICE 4 In-Circuit
Emulator, Programmer and
Debugger

Learn More

¥ aidtocan ¥ addtocan ™ addtocan

MPLAB® ICD 4 In-Circuit
Debugger

The MPLAB® ICD 4 In-Circuit
Debugger/Programmer is
Microchip's fastest, cost-
effective debugging and
programming tool for PICE
Micracontrollers (MCUs),
Microprocessors (MPUs) and
dsPIC® Digital Signal

MPLAB® SNAP MPLAB® PICkit™ 4 In-Circuit
Debugger

The MPLAB® Snap In-Circuit The MPLAB® PICkit™ 4 In-Circuit

Debugger/Programmer allows Debugger/Programmer allows fast

affordable, fast and easy and easy debugging and

debugging and programming of

PIC®, dsPIC® and AVR flash

MCUs and MPUs, using the microcontrollers and

powerful graphical user - microprocessors.

Learn More Learn More

c\ MICROCHIP



Curiosity Development Ecosystem
Fully Integrated Platform for 8-, 16- and 32-bit PIC & SAM MCUs

Curiosity Curiosity Nano
e Standardized features & interfaces * Lower cost prototyping board
* Expansion Headers for MikroE Clicks e Standardized pinout

* Full programming and debugging support

Curiosity High Pin Count (HPC)
Development Board

SAM D21 Curiosity Nano

DM1641
64136 DM320119

dsPIC33CH Curiosity

Development Board AVR128DA48 CURIOSITY NANO

DM330028-2 DM164151
PIC32MZ EF 2.0 Curiosity ATmega4809 Curiosity Nano
Development Board DM320115
DM320209

ﬁ'\ MICROCHIP



Curiosity Nano : THSLES ERVSE —EAIACE.

1
I 1
@ analeg & rort . .
AVR128DA48 - Jea i L | Curiosity Nano Base |
I ™ I
Curiosity Nano ® st @ sround I for Click boards . |
@ war Taih 1 mikro EUE I
@ reripheral [:} chared pin : ELISM _ - . :
_m I AN 0| raT INT | ) |
— 4 : = ""8 Oles RX | O I
[#4:7 X I
L ai— @I ueoz I iso s |o o|mso Sﬂ-g "
i 1 0| mos Sha |
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Curiosity Nano Base Board for Click™ Boards
Part No: AC164162 (535 41 USD — Sep/2023)

* Key Features
* Single USB connection
* Access to all I/0 pins

* Allow the user to connect to

* Clicks™ and Xplained PRO
Extensions

* Support up to 3 Clicks™ modules
* Flexible Power Options
* MCHP Buck regulator @ 3.3V

* MCHP Boost regulator @ 5V
* Battery power option

MICROCHIP
Curiosity Nano Adapter

Curiosity Nano Board Footprint @anocmp

*Xplained Nano Not Supported



uriosity Nano Mounting Headers

Insert headers into staggered
footprints

Mount Curiosity Nano on
Base board

MicRoCHIP
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MIE<RC: — Click boards™
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http://www.mikroe.com/click
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Curiosity Nano Base has very limited function

Need both Curiosity Nano and Click Board together to get a functional System
Even .... It’s just for a simple experiment

@ MICROCHIP
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APP-All MCU 2023 & f MCU HyZt

] [E#2 (on-board Peripherals )

v —{@E 12C " EBY7~Ef IMU - BOSCH BMI323

& 12C /1 HY Lighting Sensor — Vishay FYVEML7700-TT
12C £ EHY Humidity sensor - BOSCH BME280

v — (i 12C 1M E|Y JBFE Sensor — Microchip MCP9808

12C 4 EHY OLED Display - Eff1128 * 64

v —{i& SPI /)& HY DAC — Microchip MCP4921

v WY1 WS2812B One-Wire Color LED

v —{f MCP2221A fEE &t _ERJUART DL K 12C /M EE#A S USB Y/ MH] IC
v —{i& ALPS HYSKRHABEOQ10 7. [=]Gd[6H

v LED * 4
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APP-All MCU 2023 By /5t

R IE]

All MCUs face to the same Peripherals

Sheet MCUS_PICISF

MCU2_PIC SchDoc

MCU32 Board.SchDoc
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APP-All MCU2023 /
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APP-All MCU 2023 FiZZZE/Y Microchip MCU

* MCUS.:

* AVR128DA48 — Refer to AVR128DA48 Curiosity Nano - DM164151

* 20-Pin DIP PIC16F/18F — Refer to PIC18F16Q41 Curiosity Nano - EV26Q64A
e MCU16 : dsPIC33CH256MP505 :

* Main Core 90 MHz and Secondary Core 100 MHz Operation

* Refer to dsPIC33CK64MC105 Curiosity Nano - EV88G73A
e MCU32: PIC32CM2532LE0048 : Arm® Cortex®-M23

* Refer to PIC32CM LEQOO Curiosity Pro Evaluation Kit - EVBOP12A
* Keep the same pin-assignment for mikro BUS ©

c\ MICROCHIP
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* MCUS8 - AVR128DA48

P14 :

* MCUS8 - 20Pin PIC18/PIC16
P15:

* MCU16 - dsPIC33CH256MP505
Pl6:

* MCU32 -PIC32CM3532LE000048
Pin-1&2 : Reset Pin Release
Pin-2&3 : Reset Pin HOLD

0] DL EEEE A HY Curiosity Nano
EVB %] CON1 2R gl & H Al MCU

« T At MCU B RESET HERAIERSE
ET— RESET Hj(,u

Exception : You can Release 2+ MCUs
to do multi-MCU interactive
programming

* j.e.|2C Master/Slave Communication
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MPLAB® Snap can be integrated to APP-All MCU 2023
EL4E&RHE R SNAP %% UPDI 825k /FREGHV N EME NI P19 B

ENT36
https://ww1.microchip.com/downloads/en/DeviceDoc/ETN36_MPLAB%20Snap%20AVR%20Interface%20Modification.pdf
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Pinout of Debug Interface - SNAP & PICkit4/5
We are talking about Cortex-MO0 Family today

MPLAB Snap
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c
O
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—_—
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0 N O o BB W N
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TDO
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Microchip-Proprietary and Confidential
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CLK
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Host Interface — MCP2221A for UART and 12C

Full LED Indicator, Connect to both mikro BUS and Arduino
connector - Select by P20
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AVR® DA Product Family
SEZMNRAE RINEETT 48

A Leading Provider of Smart, Connected and Secure Embedded Solutions
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AVR128DA48

New Functional Safety Ready AVR®
Microcontroller Family Enables Real-Time
Control, Connectivity and HMI Applications

Next-Generation AVR DA MCUs Features Core Independent
Peripherals, Advanced Analog and On-Chip Communications

www.microchip.com/avr-da
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66

Oscillator and Clocks

* High-precision internal oscillator
* Selectable frequency up to 24 MHz with auto tuning option using 32 kHz crystal
*  +/-2% accuracy across 0 — 70°C without auto tuning
* XTAL free serial communication

* PLL up to 48 MHz for high frequency operation of peripherals
*  For high speed PWM using Timer D

* Internal ultra low power 32kHz RC oscillator
* User configurable with +/-2% accuracy
* Ability to calibrate from the high-speed internal RC oscillator
* Can be used as main clock source

* External 32kHz crystal oscillator
* Used for the real-time-clock operation

e External clock input
* Ability to clock the device from an external clock source

@ MICROCHIP



Ex1 : AVR128DA48
Basic I/O

Use : MPLAB XIDE V6.10
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2% — Project Guide
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Lab_AVR128DA48
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Why MCC Melody or MCC Classi
EE2:-3:00%)- S

* AVR 1

>

* BERIR

Ry N R R Tﬁ/x’

ENNE

AVR128DA Final Data Sheet

MICROCHIP

—  148%

AVR128DA28/32/48/64

TH &

+

| d

=]

A —
) J—

c?

12632 684 H ®

BRI

H

AVR® DA Family

Introduction

The AVR128DA28/32/48/64 microcontrollers of the AVR® DA family are using the AVR CPU with hardware multiplier,

running at up to 24 MHz, with 128 KB of Flash, 16 KB of SRAM, and 512B of EEPROM in 28-, 32-, 48- or
64-pin packages. The AVR® DA family uses the latest technologies from Microchip Technology, with a flexible
and low-power architecture including Event System, intelligent analog features, advanced digital peripherals and

Peripheral Touch Controller (PTC).

AVR® DA Family Overview

The figure below shows the AVR® DA devices, laying out pin count variants and memory sizes:

+ Vertical migration is possible without code modification, as these devices are fully pin and feature compatible
* Horizontal migration to the left reduces the pin count, and therefore, the available features

Figure 1. AVR® DA Family Overview
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https://www.microchip.com/en-us/education/developer-help

e[ RBEFR E[MCC Melody API
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A R ZEFR EIMCC Melody API 5iRBHSZHA: ? (2)

1F MCC Melody BV E FH B m_E#F37 BEEE “Find API Reference for MCU Family”

* https://www.microchip.com/en-us/tools-resources/configure/mplab-code-configurator/melody

Application

Implements overall desired behavior

Driver
S

* Provides simple, abstracted, portable
interface to peripheral

Peripheral Libraries (PLIBs)

n-portable

Application

Driver Driver Driver

Driver Driver

- PLIBs PLIB PLIB - PLIB PLIB PLIB
_-

F I I I I B
|
@Mu:nocmp

Learn More About MCC Find API Reference for
Melody Components MCU Family I

[ ——— |
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to pnnphc-nl fun(tlon&



https://www.microchip.com/en-us/tools-resources/configure/mplab-code-configurator/melody

#[lﬁ RZRIREIMCC Melody API EZBHSC{4: ? (3)

EREE | : https://onlinedocs.microchip.com/oxy/GUID-
5A03F818-B7FC-4062-9792-57D08543B586-en-US-7/index.html

.I.Il

1 MCC Melody Introduction

2 Getting Started with MCC Melody
Video and hands-on training to quickly get you up and running with MCC Melody.

> 3 MCC Melody Components
4 Glossary of Terms
5 MCC Content Manager
6 Key Differences Between MCC Classic and MCC Melody

> 7 MCC and MCC Melody API References
Individual APl References, by MCU family and MCC User's Guide.

> Microchip Information
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MPLAB X IDE ~ MCC & Content Manager
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Lets’ go Ex1 by following the procedures in Video ©

https://youtu.be/kvxikxI2sTw
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Ex1 HY MCC Project Setting - CLKCTRL
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Ex1 HYJ MCC Project Setting
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Delay Driver By{si FHz5HH

v 3.1.2 How to Use the Delay Driver

To use the delay drivers, include the delay.h file wherever the delay function is needed and call the DELAY_milliseconds(time)
or DELAY_microseconds(time) function, where time is the number of milliseconds or microseconds to delay.

v 3.71.2.1 Use Cases

The Delay driver is an interface for abstracting the built-in delay macros.

v 3.1.2.1.1 Use Case 1: Delay for 1s before Toggling an LED
Use the DELAY_milliseconds function defined by the Delay driver:

* This requires 1000 ms to get a 1s delay:

int main(void)

{
SYSTEM Initialize();

while(1){
DELAY milliseconds (1606 ) ; RN TR ol &
LED Toggle();
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Ex2 : AVR128DA48 RTC
& Interrupt

Use : MPLAB XIDE V6.10
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Timer/Counters

* 16-bit Timer/Counter A (TCA)

* Flexible 16-bit PWM provides
accurate program execution
timing.

* 3 PWM channels

 16-bit Timer/Counter B (TCB)

* Include frequency and waveform
generation, and input capture on
Event with time and frequency
measurement of digital signals.

* 1 PWM channel

* TCA Application Example

C

LED RGB lighting
3-phase BLDC

With external motor driver e.g.
MTD6501

* TCB Application Example

Capture signal via event (CIP)

Hardware monitoring for missed periodic
events and fault detection (stalls, stops,
etc.)

Safety limit in closed loop control
applications

Power supplies
Motor driver
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Timer/Counters

* 12-bit Timer/Counter D (TCD)

* High performance waveform
controller consisting of an
asynchronous counter, a prescaler,
compare logic, capture logic, and
control logic.

* Designed for control applications.
* 2 PWM channels

e 16-bit Real Time Counter (RTC)

* Selectable clock source

* Periodic interrupt and event
generation

85

* TCD Application Example
* H-bridge
* LED
* Power converters

C

* Motor control

* RTC Application Example

* Creates a periodic Event or Interrupt to
measure sensors
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RTC Module

EXTCLK&— External Clock
XTAL32K1 B 5
.768 kHz Crystal Osc
XTALSZKEE 92.768
32.768 kHz Int. Osc.

| zend |

Y ¥

CLK_RTC

J
Correction 15-bit
counter | prescaler

TG N

—= Overflow

—= Compare

F
Period

RTC EEEEEETL

16-bit Resolution
Selectable Clock Sources

Programmable 15-bit Clock
Prescaling

One Compare Register
One Period Register

Clear Timer on Period
Overflow

Optional Interrupt/Event on
Overflow and Compare Match

Periodic Interrupt and Event
Crystal Error Correction
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RTC Module & E 4 HY Events

HI LA

RiEE 4 HETEVE f Event System RS

Generator Name

Module | Event

RTC OVF
CMP
PIT_DIV8192

PIT_DIV4096

PIT_DIV2048

PIT_DIV1024

PIT_DIV512

PIT_DIV256

PIT_DIV128

PIT_DIV64

Description

Overflow
Compare Match
Prescaled RTC clock divided by 8192

Prescaled RTC clock divided by 4096

Prescaled RTC clock divided by 2048

Prescaled RTC clock divided by 1024

Prescaled RTC clock divided by 512

Prescaled RTC clock divided by 256

Prescaled RTC clock divided by 128

Prescaled RTC clock divided by 64

Pulse

Level

Length of the Event

CLK_RTC One CLK_RTC period

One CLK_RTG period

Given by prescaled RTC clock
divided by 8192

Given by prescaled RTC clock
divided by 4096

Given by prescaled RTC clock
divided by 2048

Given by prescaled RTC clock
divided by 1024

Given by prescaled RTC clock
divided by 512

Given by prescaled RTC clock
divided by 256

Given by prescaled RTC clock
divided by 128

Given by prescaled RTC clock
divided by 64
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* Compare, Overflow, PIT

« FF T

S HYFER e & (Interrupt Vector)

 FE RS eZ TR T ETY R ET RS AR AR ES
» A HERERTHETE 5 |28 Interrupt Request

R,
c BIN

- AVR HyE

T

* R Hoe] FHERRY o S R RF ]

IR SR L E TR I Ca ERIRRRRT > [ CPU
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Vector

Number

10

s

0x10

0x12

O0x14

Peripheral

Source

RESET
NMI
BOD_VLM
RTC_CNT
RTC_PIT
CCL_CCL
PORTA_PORT

TCAO _OVF
TCAD_LUNF

TCAO_HUNF

TCAD_CMPO
TCAD_LCMPO

TCAD_CMP1
TCAD_LCMP1

-] DIFE Data Sheet H

Description

Non-Maskable Interrupt available for CRCSCAN

Voltage Level Monitor Interrupt

Real-Time Counter Overflow or Compare Match Interrupt

Real-Time Counter Periodic Interrupt
Configurable Custom Logic Interrupt
PORTA External interrupt

MNormal: Timer/Counter Type A Overflow Interrupt
Split: Timer/Counter Type A Low Underflow Interrupt

Normal: Unused

Split: Timer/Counter Type A High Underflow Interrupt

Normal: Timer/Counter Type A Compare 0 Interrupt
Split: Timer/Counter Type A Low Compare 0 Interrupt

Normal: Timer/Counter Type A Compare 1 Interrupt

Split: Timer/Counter Type A Low Compare 1 Interrupt

TRE]

> X X X X X X

>

X X X | X X X X

>

X X X X X X X

>

> X X X X X

>
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* Non-Maskable interrupt 2R 0] RE1F

TR

« 435 : Non-Maskable Interrupt - Level 1 & Level 2

;A

N

@ AVR MCU A [H]

* AVR128DA48 1Y Source & CRCSCAN

Level 1 B R e —(E

a5 = A CPUINT.LVLIVEC ¥ {F 28

B YRR AR AE B o Y

© BOE T Rk
'\ﬁlz,},%, Level 0 HyH
%{ﬁﬂﬁﬁ»

HETIR - DAE

IR

N

oy e e

Device-dependent and statically assigned

Highest Non-Maskable Interrupt
Level 1 (high priority)
Lowest Level O (normal priority)

One vector is optionally user selectable as level 1

The remaining interrupt vectors
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AVR® MCU BRERT H R FREAHY -8 S FEHF ]
e eemoe

Finish ongoing instruction One cycle One cycle
Store PC to stack Two cycles Two cycles
Jump to interrupt handler Three cycles (jmp) Two cycles (rjmp)
Interrupt Execution of Single-Cycle Instruction . Interrupt Execution From Sleep
Clock ‘ Clock |

IVEC
Program Counter X PC X ﬁ% K;DDR+;H;EDR+;K X Program Counter PC XADDR ><;DDR+;>®R+;>< X

"Instruction” X inst X "store PC" X JMPI1) X: “Instruction” sleep X "store PC" X JMPin ><:

INT ACK J/," ::1

INT ACK é '\\l
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CPU 7 Sleep HY I NE

£ Sleep Mode 53R E] DA T/ERYE & 0] DAAREE CPU
- /\753, CPU =]} Sleep > FTDAMARERVIREE] & 25 4 ~ 5 {[& Clock

. Interrupt Execution From Sleep

Clock |
I"..I"EE
Frogram Counter PC ADDHX DWDERE x FEE X x
"Instruction” sleep >< "store PC" X JMPi1) ><:

INT REQ J
INT ACK ff *{a
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MCC Melody $2tHY -HETIRESEE U5 E AP

void RTC_CMP_Callback(void){
LED SetHigh();}

void RTC_OVF_Callback(void){
LED SetLow();

L

int main(void)

{
SYSTEM Initialize();
RTC_SetCMPIsrCallback(RTC _CMP Callback);
RTC SetOVFIsrCallback(RTC OVF Callback);
while(1)
{
¥

L
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Lets’ go Ex2 by following the procedures in Video ©

https://youtu.be/1tqvoZbnKgM
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Serial Communication

* Up to six USARTs

* Operation modes: RS485, LIN client, host
SPI and IrDA

* Fractional baud rate generator,
autobaud, and start-of-frame detection

* Two SPI
* Host/client operation modes

* Two I2C

* Simultaneous host/client operation and
dual address match
* Supported modes
* Standard mode (100kHz)
* Fast mode (400kHz)
* Fast mode plus (1MHz)

* Application Example
* Board control
* Sensors
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AVR128DA48 USART f )ﬁgﬁl

Signal
XCK
XDIR
TxD
RxD

' TX Buffer ] TX Shift Register
| >
|

RECEIVER

E

|
|

| |<—1 RX Shift Register
: RX Buffer | i gi

— e — o o o )

Type
Outputfinput
Output

| Outputfinput

Input

Description

Clock for synchronous operation

Transmit enable for RS-485

Transmitting line (and receiving line in One-Wire mode)

Receiving line

XCK

XDIR

TXD
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AVR128DAA48 USART T] DLz $2HY Data Frame
Lt B SR =& “FEEIZP IR ” Baud Rate EER{iE—3

1 Start bit

9, 6, 7, 8, or 9 data bits
No, even, or odd Parity bit
1 or 2 Stop bits

The figure below illustrates the possible combinations of frame formats. Bits inside brackets are optional.

Figure 25-2. Frame Formats

< FRAME -~
(IDLE) \St / 0 X 1 X 2 X 3 X 4 X[fq X[ﬁ] Xm X[ﬂ] X[P] / sp1 [SPEI\ (SUIDLE)

St Start bit, always low

(n) Data bits (0 to 8)

P Parity bit, may be odd or even
Sp Stop bit, always high

IDLE No transfer on the communication line (RxD or TxD). The Idle state is always high.
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Microchip MCP2221A
—({& USB-to-UART/IC {3

UsB
Bus

A

USE Module and
Transceiver

Fy

k4

USB HID

USE CDC

Internal
Oscillator

3 W
xJ

CONFIG
Fy
r
12c
Bus
< »  I2CHost |4 >
BUS MATRIX TxD/RxD
¥
< UART |«
1
* loc PIN GP Pins
GPIO MUX i
ADCIDAC | -

CLKR

h 4

E

JHEEH USB fHZ

MCP2221A
PDIP/SOIC/TSSOP

VDD
GPO
GP1
RST [4]
URx
UTx [6]
GP2

114] Vss
[13] D+
12] D-
[11] Vuse
[10] SCL
(9] SDA
8] GP3

MCP2221A
4 x 4 QFN*
2 o o 8
= Z Z2 >
16 15 14 13
GPO1 °r — — — — a12]| D+
| |
GP1 | | EP | 1] D-
— [ 17 [

RST | | | 10] Vuse
URx[4a - —— — — -2 gfscL
5 6 7 8
X o ™

g + N«
> & ©
* Includes Exposed Thermal Pad (EP); see Table 1-1.
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MCP2221A 7 $2HY UART 3§
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¢H UART {Z 5V

Desired Rate Actual rate % Error
300 300 0.00%
1200 1200 0.00%
2400 2400 0.00%
4800 4800 0.00%
9600 9600 0.00%

19200 19200 0.00%
38400 38339 0.16%
57600 57692 0.16%
115200 115385 0.16%
230400 230769 0.16%
460800 461538 0.16%
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Lets’ go Ex3 by following the procedures in Video ©

https://youtu.be/dFvL6fvSdgc
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Ex4 : AVR128DA48 ADC
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Intelligent Analog

* One 12-bit Analog to Digital Converter (ADC) \/\ I 1
* Single-ended and differential mode

e 130 ksps
One 10-bit Digital to Analog Converter (DAC) I “\/\
* Accurate set up for current protection.

* Internal voltage references
* Selectable levels:1.024V, 2.048V, 4.096V and 2.500V and external reference option

Three Analog Comparators (ACs) —
* Use for overcurrent detection for motor control, lighting and gas blowers
* Individual DAC input voltage reference —) I

Three Zero Cross Detectors (ZCD)

* Detect zero crossings on high-voltage alternating signals
* Drive outputs such as LED indicator, relay, control gate or switching purposes in power electronics.

c\ MICROCHIP

107



AVR128DA48 ADC HE4HHITHAE K451k
—{ET S PR AR - AR Y TR

12-Bit Resolution - Successive Approximation Register (SAR) ADC
Up to 130 ksps at 12-Bit Resolution

Differential and Single-Ended Conversion

Up to 22 Inputs

Rail-to-Rail Input Voltage Range

Free-Running and Single Conversion

Accumulation of Up to 128 Samples per Conversion

Multiple Voltage Reference Options

Temperature Sensor Input Channel

Programmable Input Sampling Duration

Configurable Threshold and Window Comparator

Event Triggered Conversion e Interrupt and Event on Conversion Complete

gy
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AVR128DA48 ADC iy 5 BEIE]

|
]
1
i VREFA
\Internal Reference
1

Ve

1 Result Result ready
formatting (IRQ)
A
. > Window compare
Control Logic < "~ (IRQ)

AIN[n:0] Analog input Analog input to be converted

VREFA Analog input External voltage reference pin
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WHE)ZH MCC » User {EFH ADC FijMESERHY TAE

1. Configure the ADC voltage reference in the Voltage Reference (VREF) peripheral.

2. Optional: Select between Single-Ended or Differential mode by writing to the Conversion Mode (CONVMODE)
bit in the Control A (ADCn.CTRLA) register.

3. Configure the resolution by writing to the Resolution Selection (RESSEL) bit field in the ADCn.CTRLA register.

4. Optional: Configure to left adjust by writing a ‘1’ to the Left Adjust Result (LEFTADJ) bit in the ADCn.CTRLA
register.

5. Optional: Select the Free-Running mode by writing a ‘1’ to the Free-Running (FREERUN) bit in the
ADCnN.CTRLA register.

6. Optional: Configure the number of samples to be accumulated per conversion by writing to the Sample
Accumulation Number Select (SAMPNUM) bit field in the Control B (ADCn.CTRLB) register.

7. Configure the ADC clock (CLK_ADC) by writing to the Prescaler (PRESC) bit field in the Control C
(ADCn.CTRLC) register.

N —

8. Select the positive ADC input by writing to the MUXPOS bit field in the ADCn.MUXPQOS register.
9. Optional: Select the negative ADC input by writing to the MUXNEG bit field in the ADCn.MUXNEG register.

10. Optional: Enable Start Event input by writing a ‘1’ to the Start Event Input (STARTEI) bit in the Event Control
(ADCn.EVCTRL) register, and configure the Event System accordingly.

11. Enable the ADC by writing a ‘1’ to the ADC Enable (ENABLE) bit in the ADCn.CTRLA register.
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T\

ADCO_GetConversion YRR

adc_result t ADCO GetConversion{ adc 0 chammel t chammel)
{

adc result t res:

ADCO_StartConverslon{ chammel );

while ( |ADCO IsConverslonDone( )):
res = ADCO GetConverslonResult();

ADCU, INTFLAGS = ADC_RESRDY bm;

return res;
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Lets’ go Ex4 by following the procedures in Video ©

https://youtu.be/FrHPZgRIXjs
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https://youtu.be/FrHPZgRlXjs

Event System

* Core Independent Peripherals
* Executing task without CPU usage
* Accurate and fast timing

* Reduced power consumption _

Peripheral Event System

* Latency-free Event handling
 Safe fault protection
* Predictable reaction time

<€

<—9

|

|

|

|

|

< :

—— I

* Inter-peripheral communicati :
perip unication :
- :

|

* Up to 10 channels  Analog >
. . . omparator d

- Available in Active and Sleep modes :

* Events are never lost! |

PWM

—>
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F MPLAB Melody ¥} EVSYS HY Support

| Evsys x

Register Initialization

| w* Software Settings

Custom MName

Module

=  GENERATORS

= CHANNELO

OFF

UPDI_SYNCH

RTC_OVF

RTC_CMP

RTC_PIT_DIV8192

RTC_PIT_DIV4096

RTC_PIT_DIV2048

RTC_PIT_DIV1024

CCL_LUTO

(| (D [ [ o (e (e [ D

= | CHANNELS

CHANNELOD

= USERS

W CHANNELT

B CHANNEL

h CHANNELS3

h CHANNEL4

h CHANNELS

h CHANNELS

h CHANNEL7

h CHANNELS

h CHANNELS

(| | m (m (. U UE UE (E Ul

>l ADCOSTART

W ccLuToa

W ccuutos

B ccuumia

W ccuutis

B ccuuma

B ccuums

B ccLuT3a

B ccuutss

W ccLuTaa
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Configure Custom Logic (CCL)

* Replace external logic and save execution power and BoM cost

* Configure performance critical tasks in hardware instead of software

* Combinatorial or Sequential
* AND, NAND, OR,NOR, XOR,

XNOR, NOT, MUX, RS Latch,
D-Flip-Flop & D Latch

* Functionality

Two 2-input units

Connect output to external I/O
pins or event system

Optional synchronizer

Filter or edge detector available
on each output

0]1
0]1
01 =

011
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MCC Melody B] DL ¥} CCL &

ZCDo

USARTO
JSARTD TXD

§FI0

TCAD

LuTO
ﬂWﬂMOSJl.
Tca0 wo[ 1 Custom {
TCAD W[ z]

v

LuT
0]
2]

9

LuT2
0]
2]

1

U

i LUT3

Clock Selection

Sequential Logic

Input O Source Selection

Input 1 Source Selection

Input 2 Source Selection

IN2 IN1
0 0
0 0
0 1
0 1
1 0
1 0
1 1
1 1

INO

TCAQ

T_— A
L

Custom

[e=] (=]

—

L1

L1

L1

R E
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CCL Module BYFE I : WS2812

WS2812 : Timing Requirement SEEE 800Khz BY¥ZE&IEH 5% (PWM)

Data transfer time( TH+TL=1.25us+=600ns)

TOH 0 code ,high voltage time 0.35us +=150ns
TI1H 1 code ,high voltage time 0.7us +=150ns
TOL 0 code , low voltage time 0.8us +=150ns
TIL 1 code ,low voltage time 0.6us +=150ns
RES low voltage time Above 50us

Sequence chart:

TOL
0 code |<————ia >
TOH
1 code |= Lo TlL»
TIH
RET code |« 1reset P
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WS2812 Timing Requirement - 2

Composition of 24bit data:

G7 |G6 | G5 | G4 |G3 | G2 |Gl | GO |R7 |R6 [R5 |R4 |R3 |R2 [RI |[RO | B7 |B6 | B5 | B4 | B3 | B2 | Bl | BO
Note: Follow the order of GRB to sent data and the high bit sent at first.
Typical application circuit:
T 1 - RI T Rl
R ine R 108 Tt 108 3
o I—H P | PR
. - VoD p—d —_ VoC b2 —_ YOC p—2
| |
e VDD O p—2 0D Dt pdd —2——vop Ot
oHD Edonp DO =i fedoND DOP—tccea—ad edOND DO Pt meana e
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WS2812 Timing Requirement - 3

Data transmission method:

<—Datarefreshcycle 1

reset code
>=50us

—

PN

><Datarefreshcycle 2———

reset
code

second . . second . .
D1 first 24bit >4bit [third 24bif first 24bit 5 Abit third 24bit

second . . second . .
D2 5 Abit third 24bif > 4bit third 24bif
D3 third 24 b1t |third 24bit|
D4
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#%E H Project Guide

Project Name : Lab_AVR128DA48

Project Folder :
« MCHP_ProjDev_2023\AVR128DA48
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Lets’ go Ex5 by following the procedures in Video ©

https://youtu.be/RNWa_qBZ4IU
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https://youtu.be/RNWa_qBZ4lU

Bonus : Ex6 — Configuration for TWIO

.inc @ mainc x| Buider x| (%] OLED128x64c x| %] OLEDI28x64h x| MCC Content Memsgr-+ (4] 2) (=) (C) [ TWI0_Peripheral x| 120 Host | DELAY | Pins
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off %

Icons =
PLIB s ®
Hardware Initializers: <~ (&)
Hardware: - (3

[+] System Firmware

MICROCHIP
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Read Interrupt Enable
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Bonus : Ex6 — Configuration for 12C0_Host
e Custom Name =12C0 Host = APl Name !

.inc| @) meine x| Buder x| [(|OLED128x64c x| [@|OLEDI128x64h x| MCC ContentManagr~ 4/ *J[=][0]] TWI0 Peripheral | 12C0 Host x| DELAY | Pins | Configuration Bits -
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l----------------------1
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S
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— 9 U HZ
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USART(rJa_Ipenpne ® ¥ UARTO - 12C Host PLIB Selector WI0 v
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